The effects of externally applied pressure of 5-150 mm Hg on the haemodynamics of the leg of dog and man were investigated. The criteria used for the assessments included femoral arterial and venous blood flow as well as vascular hydraulic conductance. The results indicated that external pressure of 5 mm Hg results in a very small non-significant increase in the femoral arterial and venous flow. Higher external pressure of 15 mm Hg or more significantly reduces the femoral arterial and
probably document the natural evolution of an attack of duodenal ulcer under outpatient management. The present data are in agreement with those of Feldman and Gilat (1971), but do not confirm the beneficial effect on symptoms of duodenal ulcer reported by others on the basis of controlled observations on a total of 70 patients treated for two or four weeks (Tewari and Trembalowicz, 1968; Mills and Mamrau, 1969) . The dose used by these workers was the same as in the present series, but a commercially available tablet (Gaved-S) was prescribed which, in addition to 380 mg of glycyrrhizinic-acid-reduced liquorice, contained bismuth subnitrate 100 mg, colloidal aluminium hydroxide 100 mg, magnesium carbonate 200 mg, sodium bicarbonate 100 mg, and frangula 30 mg. It is possible, though unlikely, that the small quantity of antacid and laxative contained in the commercial tablet or its physical properties are responsible for the difference in the respective results. If the peak acidity in gastric juice of men with duodenal ulcer is taken to be 125 mEq/1. (Baron, 1963) , in-vitro tests have shown that two tablets of the commercial preparation would raise the pH of 45 ml of gastric juice to 3 0, which would account for about seven minutes of secretion at the peak histamine-stimulated rate. Moreover our patients were encouraged to consume sufficient alkali to relieve their symptoms. In other trials the rate of healing of gastric ulcers was significantly accelerated by capsules of glycyrrhizinicacid-reduced liquorice without alkali or frangula, similar to those used in the present investigation (Turpie et al., 1969) .
It is, however, generally accepted that in the absence of unequivocal radiological criteria the assessment of results of treatment in duodenal ulcer is difficult, based as it is on subjective variables such as pain or on indirect measures such as quantity of alkali consumed. Further clinical trials are needed if the usefulness of glycyrrhizinic-acid-reduced liquorice for the treatment of duodenal ulcer is to be established.
Introduction
Venous stasis in the lower limb of resting recumbent patients (McLachlin et al., 1960) is probably an important cause of thrombosis in the deep veins of the calf (Hadfield, 1950) . Radiographic and anatomical studies have shown that venous blood stagnates in the thin-walled soleal sinuses, which may have a diameter of up to 1 cm (Gibbs, 1957) and a length of up to 5 cm . Induction of anaesthesia and associated inactivity of the calf muscles remarkably aggravates the stagnation in these sinuses  Clark and Cotton, 1968) .
Compression of the lower limb to prevent venous stasis and subsequent venous thrombosis was first suggested by Piere Dionis in the sixteenth century (Foote, 1960) . Compression of the leg by inflatable G-suit leggings (Stanton et al., 1949) or by elastic stockings (Osborn and Wright, 1949; Meyrowitz and Crook, 1960; Meyrowiz and Nelson, 1964; Makin et al., 1969 ) produced a significant reduction in the foot-to-groin transit time of intravenously injected substances. It is not known, however, if external compression of the leg will prevent the peroperative venous stasis, which may contribute to the formation of thrombi while the operation is still in progress (Flanc et al., 1968) .
The original investigation into the effects of the application of external pressure was recently reported by this department (Spiro et al., 1970; Robert, 1971) . Since that date we have developed an instrument for continuously monitoring the peripheral vascular conductance (Roberts et al., 1971) . With this we have been able to extend the original investigation to produce a more complete haemodynamic analysis of the effects of external pressure on flow in the lower limb. The criteria studied in this current investigation are (1) femoral vein flow, (2) femoral artery flow, and (3) 5, 10, 15,20,40, 60,80, 100, 120, and 140 was measured in both sides. In each case a three-minute period of compression was followed by a recovery period of three minutes. Simultaneous recordings of arterial flow, pressure, and vascular conductance were made on the ultraviolet recorder, from which the mean values were subsequently obtained by planimetry. The vascular conductance was measured by an analogue computing unit which instantaneously divided the mean pressure by the mean flow and indicated the state of arterial perfusion of the limb (Roberts et al., 1971) .
In the second part the effects of sustained application of external pressure of 5 mm Hg on femoral venous blood flow was followed for a period of 30 minutes. The flow probes were placed on the common femoral veins of both sides and an external pressure of 5 mm Hg was applied to the right leg for a period of 30 minutes, while the left leg acted as control. The readings of venous flows were taken from the ultraviolet recorder trace at five-minute intervals.
PATIENT INVESTIGATIONS
Nine patients undergoing surgery for bilateral varicose veins were asked for their co-operation and informed consent. General anaesthesia was induced and maintained with spontaneous respiration, since venous flows can be grossly affected with intermittent positive-pressure respiration (Dyde and Bethal, 1968) . Both femoral veins were exposed through transverse incisions in the groins. The position of the flow probe on the common femoral vein was very close to the saphenofemoral junction. Therefore, in order to ensure axisymmetric flow in the femoral vein, the saphenofemoral junction was divided before any measurements were made. Previously calibrated cuff flow probes were then fitted round the femoral veins. The right lower limb was placed in an inflatable splint and the left lower limb was used as a control. The procedure was basically similar to that of the animal experiments, except that shorter periods of compression and rest were used. This modification had to be made to avoid prolonging the operative time. Each period of compression and each period of rest lasted only until a steady state had been achieved and maintained for one minute. In two patients, however (Subjects 3 and 7), the compression period was sustained for four minutes in order to confirm that the increased flow was maintained.
The effect of compression on femoral venous pressure was not investigated in order to avoid any possible damage of the common femoral vein. Splint pressures were also restricted to pressures of 5, 10, 15, 20, 30 , and 40 mm Hg. No vascular conductance measurements were made on these patients. Three patients were investigated with both a below-knee splint and a full-length leg and thigh splint. In another three patients only the below-knee splint was used. In the final three patients only the full-length splint was used. Thus The effects of sustained application of external pressure of 5 mm Hg on the femoral venous flow in both the experimental limb (Qe) and the control limb (Qc) are summarized in Table III 
Discussion
The effects of external compression of the leg of horizontal supine subjects on the velocity of blood flow has been assessed by many workers and proved to produce a definite increase in the velocity of both intravenously injected dyes (Stanton et al., 1949) and radioactive isotopes (Osborn and Wright, 1949; Meyrowitz and Crook, 1960; Meyrowitz and Nelson, 1964 ).
Ochsner (1946) Fig. 3 that a compression pressure exceeding 5 mm Hg produces a progressive diminution of the femoral arterial blood flow. Also Fig. 4 clearly shows that a compression pressure of 10 mm Hg significantly reduces the vascular conductance. The vascular conductance measurement is a very sensitive indication of the vascular tone, being the inverse of the peripheral resistance. Therefore, it can be seen from this investigation (Table II) for the first time that there exist a numerical relationship between limb compression at pressures exceeding 5 mm Hg and the resultant increase in peripheral resistance.
A higher compression pressure is required before any significant diminution of the femoral venous blood flow can be seen. Compression pressure exceeding 12 mm Hg produced a progressive decrease in the femoral venous flow. However, sustained application of external pressure of the magnitude of even 5 mm Hg produced an initial rise, which lasted 10-15 minutes and then gradually decreased (Fig. 4) . It would seem that for maximal effect on venous flow the external pressure should approximately equal intravascular pressure. This would imply that while our results hold for subjects in the resting recumbent state they would not apply to ambulant patients.
The findings from this investigation may provide an explanation for the underlying causes of failure of compression of the leg to prevent deep vein thrombosis (Flanc et al., 1969; Rosengarten et al., 1970 Wilkins and Stanton (1953) , and Makin (1969) , and showed that compression stockings failed to produce any significant reduction in the incidence of deep vein thrombosis. Makin et al. (1969) showed that the mean pressure exerted by the Tubigrip was 13-82 mm Hg and resulted in more than doubling of the mean velocity of the venous flow. Our investigation, however, has shown clearly that a compression pressure of 13-82 mm Hg applied to the calf of a supine subject will significantly reduce the femoral venous volume flowrate (Fig. 1) . The difference between the results obtained by Makin et al. (1969) and those obtained in this investigation illustrates clearly the differences between velocity and volume flowrate measurements. Halperin et al. (1948) showed that despite the diminution in venous flow with external applied pressure it remarkably increased the linear velocity. They suggested, therefore, that this increase in velocity was due to a disproportionately greater decrease in cross-sectional area of the venous bed.
The findings of the present investigation support those of Burton and Yamada (1951) , Yamada (1954) , Roddie and Shepherd (1957) , Gaskell and Krisman (1958),Coles and Gough (1960) , Ashton (1962a Ashton ( , 1962b , and Jennings (1964), Ashton (1966 ), Ginsberg et al. (1967 , and Campion et al. (1968) , who showed that external application of pressure may drastically impair the perfusion of the limb. Our findings, however, were in conflict with those of Gardner (1966) , Spooner et al. (1967) , and Welply (1967) . Ashton (1966) showed that release of splint pressure was followed by reactive hyperaemia in all her subjects. We confirmed these findings in one patient who was bandaged with a double layer of Tubigrip in a similar fashion to that described by Makin et al. (1969) . Flow was measured in the femoral vein with a cuff electromagnetic flow probe. On removal of the elastic stocking a pronounced hyperaemic effect was noted.
In conclusion, it has been shown that low external pressures such as can be achieved by crepe (Spiro et al., 1970) (Ziegler et al., 1970b) ; these are summarized in Table I . Previous to August 1969 systemic treatment consisted of intravenous cyclophosphamide, 40 mg/kg, given in one-dose or six-dose schedules (multiple doses given at intervals of two to three weeks) to randomly selected patients who had a complete response following the first dose (Ziegler et al., 1970b) . After
